upon LeHT1 TRV-mediated silencing are involved in response to pathogens; nonetheless, induction of these genes did not prevent collapse of resistance of the RH plants upon TYLCV infection (Eybishtz et al., 2010; Lozano-Duran et al. 2011; Supplementary Table 4) . Hence the comparison between RHi, Ri and Si, which shows that following infection RHi gene expression profile is usually similar to that of Ri but not to Si, is valid (Supplementary Figure 1) .
TYLCV infection significantly modified gene expression in S, R and RH tomatoes (Si vs. So, Ri vs. Ro, RHi vs. RHo). TYLCV induced different responses in the three plant types, both by the number of genes differentially expressed and by their regulation pattern (fold-change ≥3, p≤ 0.01; Supplemental Tables 5 and 6 ). Upon infection of R plants (Ro vs. Ri), 345 genes were differentially expressed, compared to only 110 genes upon infection of S tomatoes (So vs. Si) and 220 genes upon infection of RH plants (RHo vs. RHi). These results point to a strong response of R plants to the virus, which may be related to the resistance phenotype. A similar phenomenon was described in Arabidopsis ecotypes resistant and susceptible to Cucumber mosaic virus (Ishihara et al., 2004) . Among the 214 R-unique genes, 82% were down-regulated (divided into 24 different functional categories); among the 26 S-unique genes, 84% were up-regulated (in 6 different functional categories) and among the 58 RH-unique genes, 82% were down-regulated after infection (in 14 different functional categories) (Supplement table 5 ). Thus, at 7dpi, the transcriptional pattern of RHi plants resembled more that of Ri than that of Si. These results might indicate that these Ri-specific genes are not involved in general stress response, but rather contribute to TYLCV resistance. The Ri vs. RHi comparison showed that 37% of the down-regulated genes in RHi plants are involved in protein post translational modification (PTM) and degradation by E3 ubiquitination (Supplement Table 7 ). PTMs play a role in increasing plant immunity while ubiquitination is important for resistance of plants to pathogens (Stulemeijer and Joosten, 2008) . Hence, the changes in gene expression upon RH plant infection possibly occurred via a decrease in control by PTM. Therefore, in R plants, gene expression seems to be regulated at the mRNA level (see above).
The level of sugars and their derivatives was measured in Si, Ri and RHi tomatoes at 1 and 7dpi ( Figure 1C ). At 1dpi, when LeHT1 is strongly induced in Ri plants ( Figure 1D ), the sugar content of Si and Ri plants was similar, but different from that of RHi plants. In RHi plants, where the amount of LeHT1 transcripts decreased by 75-80% compared to Ri ( Figure 1D ) reaching levels present in Ro and So plants ( Supplementary Figure 2A) , the concentrations of monosaccharides, mostly hexoses (glucose, fructose and mannose), also decreased. These results demonstrate the cardinal role of LeHT1 in regulating sugar content in R plants. In all tomato plants, the hexose content correlated with the expression level of LeHT1.
At 7dpi, the amounts of ~80% of the sugars increased in the Ri plants, compared to a ~60% decrease in Si plants; the sugars profile of RHi plants were closer to Si than to Ri plants ( Figure 1E ). Hence, even though the transcription pattern showed that RH plants are closer to R than to S plants (Supplementary table 5), the sugar content of RH tomatoes was closer to that of the S plants than to the original R genotype. The amounts of disaccharides (sucrose, sorbitol) decreased upon infection in Si and RHi plants, but not in Ri tomatoes. Therefore, in the plant sugar pool, the cellular sucrose:hexose ratio is emerging as an important parameter determining cellular responses.
Since both the enzyme invertase and the rate of photosynthesis influence the mono-disaccharide ratio (Kocal et al., 2008) , we monitored invertase expression and rate of photosynthesis upon infection. Contrary to Si plants where the cell wall invertase was not up-regulated, in Ri tomatoes there was an increase in the expression of the gene LIN6 (but not LIN8) at 1dpi ( Figure 1F, Supplementary Figure 2B) , inducing the cleaving of sucrose to glucose and fructose. LIN6 an extracellular apoplast invertase, controls the sucrose supply from source to sink organs in tomato and plays a role in plant defense (http://solgenomics.net/locus/763/view). Ro and So differ by their photosynthetic activity before infection; upon infection, at 7dpi as at 1dpi, photosynthesis decrease was more pronounced in Si than in Ri plants ( Figure  1G ).
Our results are in accordance with the model of Berger et al. (2007) describing changes in sugar metabolism in response to pathogen infection. Accordingly, when a pathogen such as TYLCV attacks a tomato plant, it initiates rapid changes resulting in the decline in photosynthesis accompanied by an increase in invertase expression, release of hexose that activates defense response or, if failing, promoting pathogen replication and disease expression ( Figure 1H ). In S plants the reduction in photosynthesis ( Figure  1G ) was accompanied by a reduction in sucrose amounts, changing the ration mono/disaccharides ( Figure 1C and 1E ), which likely de-activates the stressresponse signaling, lowering the plant defenses and allowing virus replication ( Figure 1B ), spread and symptom development. In R plants, the reduction in photosynthesis is less pronounced than in S plants. Contrary to S plants where the cell wall invertase is not upregulated, in R tomatoes there is an increase in the expression of LIN6 already at 1dpi (Figure 1F ), inducing the cleaving of sucrose to glucose and fructose. In parallel to LIN6 upregulation, LeHT1 is upregulated in infected R plants ( Figure 1D ). Therefore, larger amounts of hexose could be internalized into the cells. The enhanced amounts of internal hexose ( Figure 1C and 1E) , which may activate phytohormone-mediate responses, osmoregulates the cell homeostasis and efficiently activates the plant defense responses, amplifying resistance leading to TYLCV containment, perhaps via a RNAi silencing pathway (Supplementary Table 3 ). In R plants where LeHT1 has been silenced ( Figure  1D ), the hexose transporter is not expressed, and hence hexoses cannot be internalized into the cell in order to act as defense signaling molecules, likely decreasing the PTM effect, and inducing the collapse of resistance (Moghaddam and Van den Ende, 2012) . In this respect, sugar metabolism in RH and S plants are similar, but remarkably differ from R plants ( Figure 1C and 1E). 
